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(71) I. David John Dotst, a Cana- 
dian citizen of Snite 417, 276 St James 
Street West MontCBal, Qnebec. Canada 
H2Y 1N3» do hexeby declare the inyentioii, 
5 for which I piay that a pai&at may be 
granted to me, and the method by whlc^ it 
is to be p»fonned. to be particDlady des- 
cribed in and b;^ the f oHowisg sta^sement: — 
The pr^nt invention lek^ to appara- 

10 tns for freeing fish and to a method of 
freezmg fish on board a vessel, and is an 
imfHTovement on British Patent Specification 
No. 1386488 filed on February 26. 1971, 
entitled Apparatus for and a Method of 

15 Freezing Fish om Board a ve^L 

According to one aspect of the present 
invention, there is provided fish feezing 
apparatus for use on board a fishing vessel 
and comprising one or more storage tanks 

20 adapted to contain a liqpiid refrigerant, 
on& or more fish freezing tanks, fish carry- 
ing frames adapted to be lowered into and 
sealed within the said freezmg tanks, the 
said fish casing frames induding a plura- 

25 li^ of individually sealed fish carrying con- 
tainers^ refiigerant diculating means for cir- 
culating the liquid lefrige^rant from the said 
storage tanks to the said freeing tanks, and 
refrigerant draimng means permitting flood- 

30 ing of the said freezing tanks with the liquid 
refrigerant while the said .fish carrying 
frames are sealed within the freezing tanks 
and permittHig drainage of the liquid re- 
frigerant from the freezing tanks prior to 

35 unsealiikg and removal of the fish carrying 
frames from the freezing tanks while permit- 
ting continuous drculation of the liquid re- 
frigerant by the drculating means ev^n 
when the fish carrying frames are removed 

40 from the freezing tanls^ 

Pr^erably th^ are at least two indepen- 
dently operable fish freezing tanks* 

Preferably the dcculatihg means com- 
prises a first common punq^ axranged for 

45 chculating xefrigBEant betwea the storage 



tank ch: tanks and all of tiie freezing tanks. 

Pi^erably the dxainii^ means composes 
a second common pump arranged for drain- 
mg an of the fre^nig tanks. It pr^iably 
frmher comiHises ind^^endmtly controllable 50 
draining valves in* a cucuit between a drain 
outlet of each fre&dng tank and the drain- 
ing pump and a comiection between the 
draining pump inlet and a position in the 
storage tank or tanks bdow the opemtional 55 
level of refrigerant 

The apparatus is preferably arranged 
whereby e freezing and draining cycle of 
each freezmg tank is coi^iollable by the 
opening and closmg <^ the respective drain- 60 
ing valve. 

. The drculating meaios in conjunction with 
the draining means enable the refrig^ant to 
be ckculated from the storage taiik through 
the fish freezing tanks and back to the 65 
storage tank, the fish freeing tanks prefer- 
ably having a refrig^ant iolet pipe located 
in tiie bottom of the tank, an ovctAow near 
the top of the tank and a drain valve. Thus, 
in normal opemtion, while the fish freez- 70 
ing operation is proceeding, the draiit valve 
is dosed and the refrigerant overflow from 
the tank is returned to the storage tank after 
bdoig filtered and cleaned and when the fish 
freezhig operation is completed, the drain 75 
valve in the bottom ctf the fish fre€CT^ tank 
is operod pOTuitting the refrigerant to dram 
out of tile tank, i«ef erably under the action 
of a draiomg pump, to at least the tevd of 
the inlet p^e located in the bottom of the go 
freezing taids:. Circulation* of refrigerant can 
meanwhile continue. 

The drained from the bottom of 

the freezing tanks can be redzculated 
throngh a by-pass line directiy to a brine 85 
chiller and bade to a make-iip tank befOTe 
bdbog letumed to the brine storage tanks. 

Preferably the fish to be frx>ze8i are con- 
tained in sealed containeis whidi are car- 
ried on ra^ on portable open frames. 90 
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Both the htGzmg tasks and £t^ canying 
frames are [Hovided with complemestaiy 
glides whereby the fish caitying frames can 
be lowered into, or removed from, the freez- 
S ing tanks so that la:teral motion of the 
frames is firmly controlled whatever the am- 
plitude of the ve^'s rollmg or pitching. 

As the freezing tanks are practic^y 
empty of refcigerant when the tanks are 

10 being loaded or unloaded, even as circula- 
tion of the refrigerant is mamtained while 
'^e dram valve is open, the operation of 
IcKidmg and unloadiiig can be carried out 
and any splashing of the refrigerant onto 

15 the woddng dedc is completdy avoided 
v/hen the freezing tanks are op^ The open- 
ing of the drain valve of any one freezing 
tank is, therefore, sufGcient to cause empty- 
ing of the freezmg tank whea Hit tank does 

20 not ccmtain a fish carrying frame, and like- 
v/ise its closure is suMcient to cause the £Q1- 
ing and chculation of the re&igerant v/ifh- 
in the tank whoi the fish caixyiug frames 
are loaded and sealed wxthin the tanL 

25 A relief circuit is pieteably provided for 
the draimng pump in case all the dram 
valves should be dosed at once. Thus the 
freezing tanks can be operated ind^^- 
dendy ev^ with common pumps for dzci^ 

30 latkm. and drainage of the r rfr i g er anL Thus 
on opening or do^ of the drain valve, 
the fish freezing taiik can be quicMy filled 
or emp^ of r^dgeiant and the loadmg 
and unloadmg of the freezmg tanks cau be 

35 carded out quickly and €^d&s^y m^y 
by opening or do^g the drain valve at 
the bottom of the ta^ and one freezing 
tank can. be stocked while anotbor is freez- 
ing. 

40 There is also i^ieferably provided a make- 
tank mto winch the ov^ow of dccniat- 
31^ refng^nt from the freezing tanks is 
directed and where the i^rjgerant is filtered 
to extract any impurities fiom it before it 

45 is returned to die refdgerant storage tank 
for lediculation. 

A prelened form of the jnes^it Iflveution 
wiii now be described vnth reference to 
the aoconnpanying drawings in whidi:— 

50 E^ore 1 is a sdiematic secdonal eleva- 
tion view, showing the assembly of the in- 
stsllatlon of the fish freezmg apparatus 
according to the pres^ inventicm, indud- 
ing a diagrammatic showing of the refri- 

55 gerant medhnn circulation am the sea water 
cooling circulation. 

F^ure 2 is a sdiematic plan view of the 
installation shown in Figure 1, shov/ing m 
detail the refrigerant drculation system. 

60 Flgoie 3 is a sdiematic j^lan view shnilar 
to Figure 2, but showmg in detail the sea 
v/ater circulation system* 

Figure 4 is a schematic plan vfew similar 
to Figures 2 and 3, but showing the dram 

65 Imes of the system.. 



Figure 5 is a p^al transverse section of 
a fishing vessd, showing the frsh freezmg 
installation. 

Figure 6 is a partial plan view tak^ on 
the line 6-6 of Figure 5, 70 

Figure 7 is a plan view of the deck open- 
ing of one of the fish freezing tanks shown 
in Figure 5. 

Figure 8 is a transverse section of the 
deck opening taken on the line S-8 of 75 
Figute 7. 

Figure 9 is an enlarged partial vertical 
section taken on the line 9-9 of Rgure 7, 
showing in detail the sealing arrangemrait 
between the deck opening and the top ^d ^0 
of a fish freezing container. 

Figure 10 is a perspective detail of a re- 
movable comer vertical gu^ at the dedk 
opening of the freezmg ta^ 

Figure 11 is a verti^ section taken on S5 
the Ime 11-11 of Figure 10. 

Referring to the i^wings, the fishing ves- 
sd is iHx>vided with port and starboard in- 
t^ronnected storage tanks 5 and 6 for the 
refrigerant medium, such as brine. These 90 
tanks 5 and 6 are shown hsst as bemg loca- 
ted in the space between the ^igme room 
bulkhead 7 and the fish hold 8. 

Located immediately above the tops of 
the storage tanks 5 and 6 are the fish freez- 95 
ing tanks 9 and 10. These freezmg tanks 9 
and 10 have top openings 11 formed by the 
coammgs 12 on the manx dedc 13. 

Fish freenng frames 14 are adapted to 
be lowered mto fla& freezing tanks 9 and 10 100 
and the tap ^ids of these framos 14 are 
sealed to the coamings 12 to prevent the 
leakage of the refrigerant medium at deck 
levd during the fishing fre^mg operation. 

Located between the freezing tanks 9 and 105 
10 is a lefrig^Rmt make-up tank 15 into 
which the overflow of the circulating refri- 
gerant medium from the freezing tanks is fed 
and is filtered before being returned to the 
storage tanks 5 and 6 for recirculation. 110 

Rrferring now particulariy to Figures 5 
to 10 of the drawings, the bottom wall of 
the freezing tanks 9 and 10 are common 
with the top wall 16 of the storage tanks 5 
and 6. The outer surfeces of flie side waBs 115 
17 of the fieezmg tanks 9 and 10 are prefer- 
ably lined with a thermally insulating 
material 18, such as expaoded polyurediane 
vrith watM^oof faced plywood These side 
walls 17 extern! to the under surface of the 120 
main deck 13 and are loovided with a 
series of vertical stiffeners 19 aoui four ver- 
tical guides 20. 

At the level of the mam deck 13, there is 
provided a coaming 12 supported on suit- 125 
able v;edge members 21 to comp^isate for 
the camber of the deck. The coaming 12 is 
provided vTith a horizonlal menb^ 22 and 
a vertical member 23. At the inner peri- 
pheral ed^ of the horizontal member 22. 130 
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there is provided a weather bar 24 sunouBd- 
ing the periphery of the opening 11 of the 
fizzing taaSs 9 and 10. 

The fish freezing frames 14 are provided 
5 with vertical comer members 25 wmch sup- 
. port a series of horizcH^ rack members 
26 on which ane 0aoed individual trays 27. 
The trays 27 contain the fish to be frozen, 
which aiie sealed within plastic bags. 
10 The lower ^ds of the comer members 25 
of the frames 14 form feet 25a below the 
lowermost rack member 26a in order to pro- 
vide clearance between thte rack member 
26a and a praforated pipe 52 i^eding the 
15 x^dgerant medium into tibe bottom area of 
the freezing tanks 9 and 10. 

The upper end of the fro^ing fram^ 14 
consists of a cover memb^ 28 having a 
pet^heral downward fadng channel 29 
^0 st^pportlng a sealing mmber 30 adapted to 
make sealing contact with the peripheral 
weatter bar 24. 

Supported on the outer poipheral sur&ce 
of the coaming vertical members 23 axe a 
25 series of dog clips 31 adapted to be rotated 
into engagemrat with the se^ 32 located 
on the top surface of the frame 28 in order 
to compress the sealing member 30 into 
weathertight engagement with &e weath bar 
30 14. 

The freezing fram^ 14 are raised and 
. lowered into the freezing tanks 9 and 10 by 
v a suitable hoist mechaiiism 33 moimted on 
. the underside of an itpper dedc 34. 

35^ In order that the fish freezing frames can 
be lowered into and extracted from the 
; freezing tanks with ease, r^rdless of the 
amplitude of the vessel's rolling or pitch- 
- ing. removable comer guides 35 are moxm- 

40 ted on eadi comer of the coaming vertical 
members 23. These comer guides 35 each 
consols of an angle member 36 secured by 
the flat head screws 37 and nuts 38 to the 
comers of the coaming 23. An inner an^e 

45 guide m^ber 39 is wdded to the inn&r 
surface of the an^e member 36 and the bot- 
tom edge of the angle member 39 rests 
on the top edge of the coaming mmber 
23 when the guides are hotted in pla<». The 

50 angle members 39 project above ^e top 
edge of the angle members 36 and tos pro- 
vide the guides for the comer m^bers 25 
of the fish carrying ftames 14 whi^ the 
frames axe bemg lowered into the freezing 

55 tanks below. A shim 39a provides a smooth 
inner facing surface coplaner with die inner 
facing surface of the angle 39. 

The make-up tank 15, located between 
the freezing tanks 9 and 10, is closed at 

60 the main deck level and has a bottom wall 
40 provided with a drain op^ung 41. The 
side walls of the &eezmg tanks 9 and 10, 
which are common with the make-up tank 
15. are provided with anr ov^ow opening 

65 42 at their upper eials. These overflow 



op^iings 42 ccnmect directiy with the uj^per 
ends of the perforated strainer tanks 43 
located withm the make-i^ tank 15. 

THE BRINE CIRCULATING AND 70 

DRAINING SYSTEM 
This system, as illustrated schenMttically 
in Figures 2 and 4, indudes a brine chilling 
ap|»iratus 44 and a brine circulating pump 
45. The pump 45 draws the brine fiom the 75 
bottom of the storage ta33ks 5 and 6 Arou^ 
the pipes 46 and A6a and delivers it to the 
chillnig apparatus 44. The brine from &e 
chilling apparatus 44 is directed through 
the valve 47 to the top of the make-up tank 80 
15 via the pipe 48. This circuit is used for 
pre-coolmg the brme and wherever neces- 
sary to main tAin the teo^rature. For nor- 
mal circulation the brine is directed con- 
tinuously through the valve 49 to the per- 85 
forated p^e 50 lying on the bottom of l3a& 
£teezmg tank 9, and throng the valve 51 
to the perforated pipe 52 lying on the bot- 
tom of the &ee^g tank 10. 

After a fish carrying frame 14 & inserted 90 
into and sealed in one of the freezing tanks 
9 and 10, the valves 53 or 54 axe closed to 
prevent drainage of brine from the freesdng 
tank 9 or 10 through the dram orifice 55 
and |»pe 56, thus permitting the level of 95 
brine in the tank to rise to the level of 
the brine overflow 42. 

Circulalion of the brine through the full 
freezing tanks 9 and 10 maintained by 
the pmnp 45 until the fish carried in the 100 
frames 14 is frozen to the required degree, 
and is normally continued until all the catch 
is frozen. 

When the freezrng operation is completed 
in one (or both) of the fireezing tanks 9 and 105 
10, the valve 53 or 54 is opened and all the 
brine in the tank drops by gravity into the 
brine storage tanks below through a pipe 
81 fitted with a normally opai valve 80. 

A common brine drsuning pump 57 is 110 
arranged to drain the brine from ^e tanks 
9 and 10 upon the evening of a re^ective 
drain valve 53 or 54, to the top of the noake- 
up tank 15 by way of the pipe 58 which 
leads into die filter tanks 43. This speeds 115 
up the rate of drainage. The filtered brine 
tiben flows down through the Y branch 
pgjss 59 back into the storage tanks 5 and 
6, as illustrated in Figure 5. 

The valve 80 remains open wbaiever 120 
both drain valves 53 and 54 are closed to 
allow brine to pass through p^ 81 from 
storage tanks 5, 6 through the pump 57 thus 
enabSng the pump 57 to operate ccmtin- 
uoiisly. This circuit can also be used to 125 
strengthen the brine by addition of appro- 
priate salt to the filt^ tanks 43. 

The prince of the open pipe 81 Mduch 
leads bdow the level of brine in storage 
tanks 5 and 6 does not detract from the 130 
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iiiainage ^dency of pump 57 due to 
the heigjht of liquid in the feezmg tanks 
when they are full or partiy fiflei Likewfae, 
the pump will never sudc air frcan a freez- 
5 ing tank so long as pumps 45 maintain tb^ 
diculation of brine at the bottom of the 
tank between M>es 50. 52 and the drainage 
outlets 55. 

The brine drained from the tanks 9 and 

10 10 can be returned directly to the pump 45 
and chiller 44 by closmg tl» valves 53 and 
54 and opening valves 60 and 61 m a by- 
pass pipe lines 62. This circnit is used when 
tite temperatoie rises unduly. 

15 Sea water for cooling purposes is taken 
inboard via the sea chest 63 and pump 64, 
as illustrated sch^natically in Figure 
3. From the pump 64 sea water is directed 
into the condenser 65 of the cooling system 

2U and from there througji the valve 66 over- 
board through valve 70. The sea water can 
bypass the condenser 65 by means of tiie 
bypass pipe line 69, leadmg diiecfly between 
^ 67 and the pump 64. For maldng 

25 up brine^ the ovraboard discharge valve 70 
is closed, valve 67 is opened and sea water 
led to the make-up tank 15 via pipe 68. 

While the system is illustrated and des- 
cribed as having two freezing tanfa 9 and 

w 10 which would be adequate for the fee- 
zing of fish m smaller si23cd vessels, the 
number of freezing tanks could be increased 
for larger sized vessels. 
In all installations, the size and capadify 

35 of the freezmg tanks and iBsh carrying 
frames above described would be uniform, 
thereby permitting the fish canyii^ ftames 
to be loaded into ai^ one of the freezmg 
tanks. 

40 Where the instaHation mak^ use of more 
than the two freezmg tanks ittostrated, each 
fieeang tank would have its own bime feed 
control valve, such as is shown at 49 and 
51 in Figure 2, and a make-up tank and 

^ strainer tanks would be ^videdm the man- 
ner illustrated. 

In the operation oi this invention, the fish 
axe placed in plastic bags and the bags are 
vacuum sealed and then loaded onto thein- 

50 dividual trays 27 and the trays are loaded 
onto the rack members 26 of the frames 14. 
Hie loaded frame 14 is thea attadhed to the 
hoist medianism 33 above the freezmg tank 
mto which the frame is to be lowered. The 

55 gumes 35 on the oomm of the coammg 23 
^isnre f3m the frame wili be accurately 
located in fte openings 11 of die freezing 
tanks 9 and 10, z^axdless oi the amplitude 
of the vesseiTs rolling or pitching. 

6D LoadiQg of the frames 14 mto the brine- 
free tank is^ acconqilished without fear of 
brine g rf a shing out of the open top of the 
tank. 

Afier attadiing the removable comer 
65 goife 35 to ^ coanung vertical monbers 



23, the fish freezing frame 14 can be lowmd 
into the selected freezing tank (9 or 10) and 
secured tiierein by the dog dips 31. The 
valve (53 or 54) is then closed, thus shutting 
off the drain of brine from the operative 70 
tank and permittmg the refrigerant to rise m 
the tank to tb& level of the overflow 42 from 
the tank mto tise make-up tank 15. The cir- 
culation of tiie brine within the dosed tank 
is mamtained. 75 

When the freezing operation is completed, 
the drain valve (53 or 54) is opened to per- 
mit draining of tibe refrigerant from the tai^ 
so that the refc^rant can no longer rise 
above the level of the perforated lefri- 80 
gerant feed pq© 52, leaving the tank vk- 
tually empty of refrigerant Only then are 
dog c%s 31 opened, permitting the 
frame 14 to be lifted out of the tank. 

As the sealed containers 27 in the indivi- 85 
dual racks 26 are drained of refrigeraiit when 
the frame 14 is raised out of the refrigerant- 
empty tank, they can be readily separated 
and stored in flie fish hold, and not be en- 
cased in a solid blodc of ice as is normally 90 
Hie case. 

Due to the fact that the freezmg operation 
in each of the individual freezing tanks (9 
and 10) is controlled by the opening and 
dosmg of a single valve (53 or 54) while the 95 
cxrculation of brine in the system is con- 
tinuous, the freezmg operation can be car- 
ried out with a minTtTiTim loss of time. 
Additional fish canyiag frames 14 can be 
loaded and be ready for lowOTig into a 100 
fr^eeang tank as soon as a frame of frozen 
fish has been removed. 
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1. Fish freezmg aj^jaratus for use on 
board a ffshfng ve®el and comprising one 
or more storage tanks adapted to contain a 
liquid refrigerant, one or more fish freezmg 
tanks, fish canymg fram^ adapted to be no 
lowered into and sealed wifhm the said 
freezing tanks, the said fish carrying frames 
indudmg a plurality of individually sealed 
fish canying containers, r^ ^erant cpimifl. 
tmg means for droulating &e BouidrS S'- 115 

from the said stora ge tanto to tB^d 
freeang tanfcs^and «>iTi£«-aTit ilriM^ 
means permittmg flooding erf the said fizz- 
ing tanks with the liquid refiagCTant while 
tite said fish canying frames are sealed 120 
wifiim the freeaog tanks and pwmifting 
drainage of die liquid refrigerant from the 
freezmg tanks pricn: to unsealing and re- 
moval of the fish carrymg frames from the 
frerang tanks while permittmg continuous 125 
drculation of the liquid refrigerant by tibe 
drculating means evoi when fte fish carry- 
ing frames are imoved from the freeznig 
tanks. 

2. Af^aiatos as daimed in daim 1 in- 130 
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eluding at least two indepeadaatly openAde 
fish tceezing tanks. 

3. Apparatus as daimed in claim 2 
wherein the circulating means comprises a 

5 first common pump arranged for circulat- 
ing refrigerant between the storage tank or 
tanks and all of the freeang^ tanks. 

4. Apparatus as daimed in daim 2 or 
claim 3 wherein the draining means oom- 

10 prises a second common pump arranged for 
draining all of the freezmg tanks. 

5. Apparatus as daimed in dahn 4 
wherein Ihe draining means comprises inde- 
pendently controllable ^naming valves in a 

15 circuit between a drain outlet of eadi freez- 
ing tank and the draining pump ai^ a con- 
nection between the draining pump Met and 
a position in the storage taiik or tanks be- 
low the operational level of refrigerant 
20 6. Apparatus as claimed in claim 5 
arranged whereby the freezing and drain- 
ing cycle of each freezing taii is control- 
lable by the evening and closing of the res- 
pective draining valve. 
25 7. Apparatus as claimed in any pre- 
ceding claim in which the circulating means 
includes a refrigerant chiller and individual 
valves to control the flow of refrigerant 
from the said chiller to the individual freez- 
30 ing tanks, 

8. Apparatus as daimed in claim 7 in 
which , file circulating means includes a 
perforated refrigerant inlet pipe located in 
the bottom of each of said freezing tanks. 
35 9. ■ Apparatus as daimed in any preced- 
ing claim in wMch a make-up tank is loca- 
ted between adjaceM freezing tanks, and fil- 
ters are mounted within the make-up tank, 
and the said freezing tanks each having a 
40 refrigerant overflow directed into tiie top 
end of a said filter, theie being a drain 
connection from the bottom of the said 
make-up tank for return of the filtered re- 
frigerant to the said storage tanks. 
45 10. Apparatus as daimed in claim 9 
as, dependent on claim 4 or any of claims 
5 to 9 as dependent xm claim 4 in which 
the draining pump is arranged to direct the 
drained relcigerant from the freezing tanks 
50 to the top of the filters in the said make-up 
tank. 

11. Apparatus as daimed in claim 10 in 
whidi tte draining means includes a by-pass 
drcnit permitting the drained refrigerant 

55 froni the freezmg tanks to be directed alter- 
natively to the refrigerant chiller for recircu- 
lation. 

12. Apparatiffi as daimed in any of 
claims 9» 10 or 11 in which the circulating 

€0 means mcludes a condenser for the refri- 
gerant duller and a third pump arranged 



to direct water from the sea througji the 
condenser, and a valve controlling the flow 
of sea water from the said condenser to 
the top of said make-up tank. 65 

13. Apparatus as daimed in any preced- 
ing claim in which the said freezmg tanks 
have openings arrangeable at the main deck 
levd of a said vessel, a coaming surround- 
ing the opening of the tai^, and damp ^70 
means on Che said coaming, for sealing the 
top of the fish carryuig frames to said coam- 
ing. 

14. Apparatus as claimed in daim 13 in 
whidi the said coaming indudeis a peri- 75 
pheral sealmg bar, and the said fish 
carrying frames have a peripheral sealing 
member at tiie top ^id thereof, the 
said sealing bar and the said sealing 
member forming together a liquid-tigfat 80 
seal when the fish carrying frame is 
lowered into a freezing tank and the freez- 
ing tank is flooded with refrigrarai^ 

15. A^aratus as daimed in any prece- 
ding claim in which the said fish caiarying 85 
frames include vertical comer members 
tending the height of the frame, the said cor- 
ner members suppcnting a series of horizon- 
tally disposed fish carrymg racks. 

16. Apparatus as claimed in any pre- 90 
ceding claim in which the lower ends of 
the said fish carrying ficames have comer 
members projecting below the lowermost of 
the said fish carrymg racks to |»x)vide a 
clearance, space for a refrigerant mlet of a 95 
freezing tank. 

17. Apparatus as claimed in any preced- 
ing daim in which a coaming surrounding 
a deck opening to the said fish freezing 
tanks includes removable com©: guides 100 
projecting above the upper level of the 
coaming, the said comer guides adapted to 
guide the comer members of the fish 
carrying frame as the frame is being 
lowered into or removed from the fisez- 105 
ing tank below. 

18. Fish freezing a^i^aratus substantially 
as described herein with reference to tiie 
accompanymg drawings. 

19. A fishing vessel fitted with fish 110 
freemg apparatus as daimed in. any pre- 
ceding clahn. 

R. G. C JENKINS & CO.. 

Oiartered Patent Agents, 
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